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$EVWUDFW
3RZGHU\ PLOGHZ 30 FDXVHG E\ WKH IXQJXV Sphaerotheca pannosa var. rosae LV WKH PRVW ZLGHVSUHDG DQG HFRQRPLFDOO\
LPSRUWDQW GLVHDVH DIIHFWLQJ WKH FRPPHUFLDO VHFWRU RI WKH URVH SURGXFWLRQ LQ (FXDGRU ,WV LQFLGHQFH LV LQIOXHQFHG E\ WKH
HQYLURQPHQWDO DJHQWV DQG LV DIIHFWLQJ WKH DHULDO SDUWV RI WKH URVH VWHPV OHDYHV DQG ERWWRPV 7KH SUHVHQW VWXG\ LQYHVWLJDWHV
DTXHRXVDQGDOFRKROLFERWDQLFDOH[WUDFWVRIOcotea quixosDQGPiper carpunyaDVDOWHUQDWLYHVWRDJURFKHPLFDOV)RUWKLVUHDVRQ
DQin vitroHYDOXDWLRQKDVEHHQGHYHORSHGIRUWKHDQWLIXQJDODFWLYLW\RIWKHOHDIH[WUDFWVRIWKHVHWZRSODQWV7KHDOFRKROLFH[WUDFWV
RIP. carpunyaDQGO. quixosDQGWKHDTXHRXVRQHVRIO. quixosGHPRQVWUDWHGWKHPRVWHIILFLHQWELRORJLFDOFRQWURODJDLQVWWKH
IXQJXVS. pannosa7KHVHFRQGVWHSRIWKHH[SHULPHQWFRQVLVWHGRIDSSO\LQJLQDQin vivoH[SHULPHQWWKHHIILFLHQWSODQWH[WUDFWV
UHVXOWHGIURPWKHILUVWin vitroWHVWV7KHDSSOLFDWLRQFRQVLVWHGLQWKUHHGRVHVIRUHLJKWGD\VGXULQJWZRF\FOHVRIURVHFXOWXUHV,W
ZDVHYDOXDWHGWKHFRQWUROOHYHOGXULQJIRXUSHULRGVRIWLPHDQGGD\VEDVHGRQWKHOHYHORIYLVXDOVFDOHRIGDPDJH
RQWKHOHDYHVVWHPVDQGEXGVQRWHGZLWKYDOXHVIURPWR7KHUHVXOWVGHPRQVWUDWHGWKHHIILFLHQF\RIWKHH[WUDFWVWRSUHYHQW
DQGFRQWUROWKHIXQJXVLQIHFWLRQLQURVHFXOWXUHDQGDIXUWKHUXVHDVSDUWRIWKHELRORJLFDOFRQWURO

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKH8QLYHUVLW\RI$JURQRPLF6FLHQFHVDQG9HWHULQDU\0HGLFLQH%XFKDUHVW
 
Keywords:Ocotea quixosPiper carpunya,SK\WRSDWKRJHQVSphaerotheca pannosaYDUrosae, DQWLIXQJDODFWLYLW\ELRORJLFDOFRQWURO


&RUUHVSRQGLQJDXWKRU7HO)D[
E-mail address:UPLKDL#HVSHHGXHF
© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the University of Agronomic Sciences and Veterinary Medicine Bucharest
466   Carlos Cárdenas et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  465 – 474 
,QWURGXFWLRQ
3ODQW GLVHDVHV QHHG WR EH FRQWUROOHG WR PDLQWDLQ WKH TXDOLW\ DQG DEXQGDQFH RI KRUWLFXOWXUH DQG DJULFXOWXUH
SURGXFWVDURXQGWKHZRUOG'LIIHUHQWDSSURDFKHVPD\EHXVHGWRSUHYHQWPLWLJDWHRUFRQWUROSODQWGLVHDVHV%H\RQG
JRRG KRUWLFXOWXUDO SUDFWLFHV JURZHUV RIWHQ UHO\ KHDYLO\ RQ FKHPLFDO IHUWLOL]HUV DQG SHVWLFLGH WKDW SURGXFH
HQYLURQPHQWDOSROOXWLRQ7RGD\WKHUHDUHVWULFWUHJXODWLRQVRQFKHPLFDOSHVWLFLGHXVHDQGWKHUHLVSROLWLFDOSUHVVXUH
WRUHPRYHWKHPRVWKD]DUGRXVFKHPLFDOVIURPWKHPDUNHW3DOHWDO
&RQVHTXHQWO\WKHXVHRIDJURFKHPLFDOVLQWKH(FXDGRULDQIORULVWVHFWRUZDVGHFUHDVLQJLWVFRPSHWLWLYHQHVVRQWKH
HFRORJLFDO SURGXFWV PDUNHW IRU WKLV EHLQJ QHFHVVDU\ IRFXVLQJ WKH HIIRUWV RQ GHYHORSLQJ DOWHUQDWLYH LQSXWV WR
V\QWKHWLFFKHPLFDOV WRFRQWUROSHVWVDQGGLVHDVHV LQ WKHIORUDO LQGXVWU\2OLYHURV$PRQJWKHVHDOWHUQDWLYHV
DUHWKRVHUHIHUUHGWRELRORJLFDOFRQWUROVVXFKDVWKHDSSOLFDWLRQRIWKHQDWXUDOSURGXFWVH[WUDFWHGIURPYDULRXVSODQW
VSHFLHV7KHPHGLFLQDOSODQWVDQGHVSHFLDOO\WKHDOORSDWKLFRQHVDUHXVHGLQWKHSKDUPDFRORJLFDOLQGXVWU\WRFRQWURO
PLFURRUJDQLVPVDQGSDUDVLWHV WKDWDIIHFW WKHKXPDQERG\&DUGHQDV%XWZRUOGZLGHPDQ\UHVHDUFKHUVDUH
IRFXVHG LQ WHVWLQJ WKH HIIHFW RI YDULRXV SODQW H[WUDFWV DV ELRFRQWURO DJHQWV IRU GLIIHUHQW SODQW GLVHDVHV 'DZRRG
 6XOHLPDQ HW DO 0DQ\ VWXGLHV UHYHDOHG WKH DQWLPLFURELDO SURSHUWLHV RI GLIIHUHQW SODQW VSHFLHV ZLWK
LQFUHDVHGDWWHQWLRQWRKHUEDOPHGLFLQDODQGDURPDWLFSODQWVIRUWKHLUDQWLIXQJDODFWLYLWLHV(O1DJHUDELHWDO
Ocotea quixos /DP.RVWHUP. DQGPiper sp. DUH$PD]RQLDQVSHFLHVNQRZQIRUDQLQWHUHVWLQJDQWLIXQJDODFWLYLW\
SURYHG E\ WKH DFWLRQ RI WKHLU HVVHQWLDO RLOV DJDLQVWAspergillus oryzaeCladosporium cladosporoidesFusarium 
solani, Monliophthora roreri DQG PhytophtoraVS%UXQLHWDO*XHUULQLHWDO6FDOYHQ]LHWDO
7KHSK\WRSDWKRJHQLFIXQJLDUHWKHPDLQFDXVDODJHQWVRIIORZHUGLVHDVHVZLWKKLJKQHJDWLYHHFRQRPLFLPSDFWRQ
WKH IORULVW LQGXVWU\ 3RZGHU\ PLOGHZ 30 FDXVHG E\ Sphaerotheca pannosa YDU rosae LV RQH RI WKH PRVW
LPSRUWDQWIXQJDOGLVHDVHVDQGDVHULRXVGLVHDVHSUREOHPLQWKHFRPPHUFLDOSURGXFWLRQRIJUHHQKRXVHURVHV7KHILUVW
VLJQVRI30DSSHDURQ\RXQJ OHDYHVZKLFKKROG WKHLU FRORUEXW WKDW DUHEHJLQQLQJ WRFULQNOH6XEVHTXHQWO\ WKH
GLVHDVHDSSHDUVDVDZKLWLVKSRZGHUFRYHULQJIROLDJHVWHPVDQGEXGV6HYHUH30RXWEUHDNVFDQPDNHHQWLUHFURSV
XQPDUNHWDEOH WKURXJKGDPDJHVXFKDV OHDIFKORURVLVDQGQHFURVLVEXGGLVWRUWLRQGHIROLDWLRQ OHDI UROOLQJ VWXQWHG
JURZWK DQG WZLVWHG QHZ VWHPV &KHH HW DO 7KH GLVHDVH FRQWURO KDV EHHQ PDQDJHG PDLQO\ E\ FKHPLFDO
IXQJLFLGHV EXW UHFHQW UHSRUWV KDYH KLJKOLJKWHG WKH SRWHQWLDO RI ELRORJLFDO FRQWURO DV DQ DOWHUQDWLYH VWUDWHJ\ IRU
GLVHDVHPDQDJHPHQW
7KHREMHFWLYHRIWKLVSDSHUZDVWRHYDOXDWHWKHSRWHQWLDORIOcotea quixos /DP.RVWHUP. DQGPiper carpunya 
L. DOFRKROLFDQGDTXHRXVH[WUDFWV DVDELRORJLFDOFRQWURO IRU URVHSRZGHU\PLOGHZXQGHU in vitro DQGJUHHQKRXVH
JURZLQJFRQGLWLRQV 
0DWHULDOVDQG0HWKRGV
2.1. Plant material and area of the bioassay 
/HDIWLVVXHVZLWKSHWLROHIURPWKHVSHFLHVOcotea quixos /DP.RVWHUPZHUHFROOHFWHGIURPWKHQDWXUDOKDELWDW
RI WKH VHFWRU ³/D &DVFDGD GH OD 6HOYD´ 3URYLQFH 3DVWD]D (FXDGRU LQ $SULO  7KH SODQW PDWHULDO RI Piper 
carpunya/ZDV UHSUHVHQWHGE\ OHDI WLVVXHVZLWKSHWLROHFROOHFWHG LQ WKHVDPHPRQWKDQG\HDU IURPWKH3URYLQFH
6DQWR'RPLQJR(FXDGRU7KHPDWHULDOZDVFROOHFWHGIURPSODQWVRI WKHVDPHSKHQRORJLFDOVWDJHKRPRJHQRXVLQ
FRORUDQGZLWKOHVVFRQWDPLQDQWUHVLGXHV7KHSODQWVKDYHEHHQLGHQWLILHGLQWKHKHUEDULXP4XLWR4$3DQGNHSWLQ
WKH)DFXOW\RI$JURSHFXDU\6FLHQFHVKHUEDULXP
7KHin vivoH[SHULPHQWZDVDFKLHYHGLQDJUHHQKRXVHZLWKDVXUIDFHRIPDQGZLWKDQDUHDGHGLFDWHGWRWKH
IORUDOSURGXFWLRQRIPSHUWDLQLQJWRWKHIORULVWFRPSDQ\³&KLPEDFDOOH5RVH´IURPWKHVHFWRU3HGUR0RQFD\R
7DEDFXQGR 3LFKLQFKD (FXDGRU )URP WKLV DUHD RI URVH SURGXFWLRQ P ZKHUH DVVXPHG WR RXU ELRDVVD\ DQG
GLYLGHG LQ FRPSDUWPHQWVRIPP HDFKRQH FRQWDLQLQJ URVHVSODQWVYDU ³3LQN(PHO\´7KHYDULHW\ LV
FKDUDFWHUL]HGE\DQLQWHQVHSLQNFRORUZLWKDEXGRIFPKLJKFPWKHOHQJWKRIWKHVWHPDGLDPHWHURI
FPDQGDOLIHWLPHLQWKHJUHHQKRXVHRIGD\V


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2.2. Preparation of plant extracts 
/HDI VDPSOHV ZHUH WKRURXJKO\ ZDVKHG DQG GULHG XQGHU IRUFHG FLUFXODWLRQ RI KHDWHG DLU DW  & WR UHGXFH
GHWHULRUDWLRQRI WKHSODQW GUXJPDWHULDO DQGJURXQGHG WRSRZGHU LQ OLTXLG QLWURJHQ XVLQJPRUWDU DQGSHVWOH7KH
SRZGHU IURP DOO WKH VDPSOHV ZDV FDUHIXOO\ VWRUHG DW  & $TXHRXV H[WUDFW RI O. quixos ZHUH SUHSDUHG DV
GHVFULEHGE\5RGULJXH]HWDOZLWKVRPHPRGLILFDWLRQV7KHSRZGHUHGPDWHULDOJZDVH[WUDFWHGIRUKDW
&ZLWKZDWHUUDWLRXQGHUVWLUULQJFRQGLWLRQV7KHKRPRJHQDWHZDVFODULILHGE\FHQWULIXJDWLRQDWUSP
IRUPLQDW&7KHVXSHUQDWDQWZDVVWHULOL]HGE\ILOWUDWLRQWKURXJKȝPVWHULOHILOWHUV0LOOLSRUH%HGIRUG
0DVVDFKXVHWWV86$DQGVWRUHGDW&XQWLOIXUWKHUXVH7KHUHVXOWLQJDTXHRXVVROXWLRQZDVXVHGIRUWKHIXQJDO
JURZWKLQKLELWLRQDVVD\
7KHPHWKRGRORJ\RI5RGULJXH]HWDOZLWKPRGLILFDWLRQVZDVDOVRXVHGWRSURFHVVDOFRKROLFH[WUDFWVIURP
WKHSODQWVRILQWHUHVW P. carpunyaDQGO. quixos7KHSRZGHUHGPDWHULDOJRIWKHSODQWOHDYHVZDVH[WUDFWHGIRU
K DW  & XQGHU FRQWLQXRXV VWLUULQJZLWK VXJDU DOFRKRO VXJDU FDQH RU (W2+7KH KRPRJHQDWHZDV FODULILHG E\
FHQWULIXJDWLRQDWUSPIRUPLQDW&7KHVWHULOL]DWLRQRI WKHVXSHUQDWDQWZDVGRQHE\ILOWUDWLRQ WKURXJK
ȝPVWHULOH ILOWHUV 0LOOLSRUH DQG VWRUHG DW  &XQWLO IXUWKHUXVH7KH UHVXOWLQJ H[WUDFWVZHUHXVHG IRU WKH
HYDOXDWLRQRIWKHDQWLIXQJDODFWLYLW\
7KH IXQJDO VWUDLQ KDV EHHQ REWDLQHG IURP WKH IORULVW FRPSDQ\ ³&KLPEDFDOOH URVHV´ VHFWRU 3HGUR 0RQFD\R
7DEDFXQGR(FXDGRU E\ FROOHFWLQJ URVH OHDYHV VHYHUHO\ LQIHFWHGE\ Sphaerotheca pannosa YDU rosae DQGNHSW LQ
SDSHUNUDIWVWHULOHEDJVWLOOWKHLQVHUWLRQLQWKHODERUDWRU\FRROHU/FDSDFLW\
2.3. Medium preparation for the fungal growth 
$FFRUGLQJWR2UWHJDWKHJURZWKPHGLXP3'$IRUIXQJDOVWUDLQVZDVSUHSDUHGXVLQJSXUH$JDUQXWULHQW
PHGLXPJ/S+VXFURVHJ/DQGP//PDFURDQGPLFURQXWULHQWVVROXWLRQ0XUDVKLJHDQG6NRRJ
 ,W ZDV DXWRFODYHG DW &  DWPRVSKHUHV SUHVVXUH IRU  PLQXWHV DOORZLQJ WKH HOLPLQDWLRQ RI DQ\
HQYLURQPHQWDOFRQWDPLQDWLRQDQGWKHPHGLXPKRPRJHQL]DWLRQ
2.4. Determination of the in vitro antifungal activity 
Sphaerotheca pannosa LV D ELRWURSKLF IXQJXV WKDW JURZV VXSHUILFLDOO\ RQ WKH KRVW ,W H[WUDFWV FRQVLGHUDEOH
DPRXQWV RI SODQW QXWULHQWV WKURXJK LWV KDXVWRULD DQG WKHVH QXWULHQWV DUH XVHG IRU VSRUXODWLRQ OHDGLQJ WR UDSLG
HSLGHPLF VSUHDG RI 30 GLVHDVH )RU WKLV UHDVRQ ZH QHHGHG WR LQWURGXFH LQ WKH JURZWK PHGLXP IRU WKH IXQJXV
GHYHORSPHQWXQGHUVWHULOHFRQGLWLRQVKHDOWK\OHDYHVSUHYLRXVO\GLVLQIHFWHGZLWK.LORO')DEDFWHULFLGHUHDJHQW
LQFRQF
7KH LQRFXODWLRQZLWK FRQLGLD IURP WKH LQIHFWHG OHDYHVZDV FDUULHGRXWRQ D ODPLQDU IORZFKDPEHU LQ3HWUL GLVKHV
GLUHFWHGRQWKHGLVLQIHFWHGOHDYHVSUHVHQWLQWKHFXOWXUHPHGLXP,QWKHVHFRQGVWHSWKHIXQJXVZDVLVRODWHGLQVHSDUDWH
SHWULGLVKHVDQGJURZQLQWKHSUHVHQFHRIVHQVLGLFVLPPHUVHGLQSODQWH[WUDFWVIRUHYDOXDWLRQRIWKHDQWLIXQJDODFWLYLW\
7RDVVHVV WKHDQWLIXQJDODFWLYLW\RIOcotea quixosDQGPiper carpunyaH[WUDFWVRQSphaerotheca pannosaYDU
URVDHGLOXWLRQVZHUHPDGHIRUHDFKH[WUDFWVDWFRQFHQWUDWLRQVRIDQG99DQGWKUHHUHSOLFDWHV
ZHUHSHUIRUPHGIRUHDFKGLOXWLRQZLWKDWRWDORIGLOXWLRQVWHVWHG7DEOH

7DEOH7KHH[WUDFWVDQGWKHLUFRQFHQWUDWLRQVXVHGLQWKHin vitroDQWLIXQJDODFWLYLW\
([WUDFWV  &RQFHQWUDWLRQV 
$TXHRXVH[WUDFWRIO. quixos   3   
$TXHRXVH[WUDFWRIP. carpunya 3   
$OFRKROLFH[WUDFWRIO. quixos(W2+3   
6XJDUDOFRKROH[WUDFWRIO. quixos3   
0DFHUDWHGH[WUDFWO. quixosLQZDWHU3   
$OFRKROLFH[WUDFWP. carpunya(W2+3   
6XJDUDOFRKROH[WUDFWRIP.carpunya3   
0DFHUDWHGH[WUDFWP. carpunyaLQZDWHU3   
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7KHVHQVLGLVFVLPPHUVHGSUHYLRXVO\LQYDULRXVFRQFHQWUDWLRQVRISODQWH[WUDFWVIRUWZRPLQXWHVDQGLPPHUJHGLQ
WKHJURZWKPHGLXPIRUS. pannosa LQ WKHSUHVHQFHRI WKHLQRFXODWHGSK\WRSDWKRJHQKDYHEHHQXVHG WRYHULI\ WKH
LQKLELWRU\ ELRORJLFDO DFWLYLW\ RI WKHVH H[WUDFWV DJDLQVW WKH S. pannosa SK\WRSDWKRJHQ 7KH JURZWK LQKLELWLRQZDV
HYDOXDWHGDWDQGGD\VRIFXOWXUHDFFRUGLQJWRWKHVXVFHSWLELOLW\SDUDPHWHUVSURSRVHGE\&/6,&OLQLFDODQG
/DERUDWRU\6WDQGDUGV,QVWLWXWHVXFKDV
• Very sensitive7KHH[WUDFWVKRZVDQLQKLELWLRQWRWKHSK\WRSDWKRJHQJURZWKPRUHWKDQRIWKHH[SRVHGDUHD
• Equals sensitive7KHH[WUDFWVKRZVDKDORRILQKLELWLRQIRUWKHSK\WRSDWKRJHQPRUHWKDQEXWRIWKH
H[SRVHGDUHD
• Intermediate7KHH[WUDFWVKRZVDKDORRILQKLELWLRQIRUWKHSK\WRSDWKRJHQOHVVWKDQRIWKHH[SRVHGDUHD
• Resistant7KHSK\WRSDWKRJHQJURZWKZDVQRWLQKLELWHGE\WKHH[WUDFWRUWKHLQKLELWLRQLVDOPRVWQXOO
2.5. Evaluation of the antifungal activity. 
7KH SODQW H[WUDFWV ZKLFK JDYH JRRG UHVXOWV LQ SUHYLRXV in vitro DQWLIXQJDO DVVD\ KDYH EHHQ SUHSDUHG LQ WKH
FRQFHQWUDWLRQVSUHVHQWHGLQ7DEOHDQGPL[HGZLWKZDWHUDWS+EHWZHHQDQGLQFRPELQDWLRQZLWKDGKHUHQWDQG
GLVSHUVDQWFRPSRXQGV7KHDSSOLFDWLRQVKDYHEHHQGRQHLQWKHPRUQLQJDWDWHPSHUDWXUHRI&WZLFHSHUZHHN
7KHDVVD\ZDVHVWDEOLVKHGIRUWZRF\FOHRIWKHURVHFXOWXUHWKHILUVWRQHLQWKHKXPLGSHULRGRIWLPH)HEUXDU\±
$SULOIRUWKHRSWLPXPJURZWKFRQGLWLRQVRIS. pannosaDQGWKHVHFRQGLQWKHGU\RQH0D\-XQHFKDUDFWHUL]HGE\
WKHSUHVHQFHRIZLQGVQHFHVVDU\IRUWKHVSRUHGLVSHUVDORIWKLVIXQJXV([SRIORUHV
6L[WHHQ DSSOLFDWLRQV KDYH EHHQ GRQH SHU HDFK URVH FXOWXUH F\FOH DQG LW ZDV HYDOXDWHG WKH UHVWUDLQW DQG WKH
VHYHULW\RIWKHLQIHFWLRQZLWKS. pannosaDIWHUWKHDSSOLFDWLRQRIWKHSODQWH[WUDFWVLQFRPSDULVRQWRWKHFRQWURORI
ZDWHUDQGWKHIXQJLFLGH$]XFRDW\GD\VEHIRUHWKHSODQWFROOHFWLRQ

7DEOH3ODQWVH[WUDFWWUHDWPHQWVDQGFRQFHQWUDWLRQVXVHGLQWKHELRORJLFDOFRQWURORIS. pannosa
7UHDWPHQWQDPH ([WUDFWV 'RVHV
7 $TXHRXVH[WUDFWRIO. quixos P//
7 $TXHRXVH[WUDFWRIO. quixos P//
7 $OFRKROLFH[WUDFWRIP.carpunya P//
7 $OFRKROLFH[WUDFWRIP.carpunya P//
7 6XJDUDOFRKROLFH[WUDFWRIO. quixos P//
7 6XJDUDOFRKROLFH[WUDFWRIO. quixos P//
7 &KHPLFDOIXQJLFLGH$]XFR PO/
7 :DWHU 

7RDSSUHFLDWH WKH OHYHORI IXQJXV LQIHFWLRQDQG WKH OHYHORISODQWH[WUDFWFRQWURO LWZDVHVWDEOLVKHGDGDPDJH
YLVXDOVFDOHRIFXOWXUHDWVWHPOHDYHVDQGEXGVOHYHOHVWLPDWHGZLWKQRWDWLRQIURPWRDFFRUGLQJWRWKHLQIHFWLRQ
OHYHO)LJXUH7KHGDPDJHVLPSRUWDQWIRUWKHIORULVWLFLQGXVWU\WKDWDIIHFWWKHTXDOLW\RIWKHURVHVIRUWKHQDWLRQDO
DQGLQWHUQDWLRQDOPDUNHWDQGWKHH[SRUWDWLRQKDYHEHHQDSSUHFLDWHG


(VFDOD 
60
/HDYHVZLWKRXW
PLOGHZ

(VFDOD 
/3
$SSHDUDQFHRISXVWXOHVRQ
OHDYHV

(VFDOD 
6$
6HPLDIIHFWHG
3XVWXOHVRQOHDYHVDQG
URVHEXGV

(VFDOD 
$
$IIHFWHG
0LOGHZVWDLQVRQDOO
OHDYHV
(VFDOD 
&
&RORQL]HG
0LOGHZLQDOOURVHVWUXFWXUHV
)LJXUH9LVXDOVFDOHHYDOXDWLRQRIWKHIXQJXVLQIHFWLRQQRWHGIURPWR
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5HVXOWVDQG'LVFXVVLRQ
7KHUHVXOWVIRUWKHin vitroJURZWKLQKLELWLRQRIS. pannosaE\WKHLQYHVWLJDWHGSODQWH[WUDFWVRIYDULRXVFRQFHQ
WUDWLRQVZHUHHYDOXDWHGDWDQGGD\VRIFXOWXUHDFFRUGLQJWRWKHSDUDPHWHUVWKDWDUHSURSRVLQJWKHVXVFHSWLELOLW\
DQGZDVH[SUHVVHGE\WKH,QIRVWDWVRIWZDUHLQWKHIROORZLQJJUDSKLF)LJXUH
)ROORZLQJ WKH HYDOXDWLRQ RI S. pannosa JURZWK LQKLELWLRQ OHYHO FRXOG EH KLJKOLJKWHG WKH SRVLWLYH HIIHFW RI WKH
O. quixos DTXHRXV H[WUDFWV LQ FRQFHQWUDWLRQV   DQG  WKH DOFRKROLF H[WUDFW RIO. quixos (W2+ LQ DOO WKH
FRQFHQWUDWLRQVWKHVXJDUDOFRKROLFH[WUDFWRIO. quixos LQ DQGWKHDOFRKROLFH[WUDFWRIP. carpunya
7KH ILJXUH UHYHDOV WKH LQKLELWLRQJURZWK OHYHO RIS. pannosa DIWHU DQGGD\VRI in vitro FXOWXUH LQ WKH
SUHVHQFHRIRXUH[WUDFWV


)LJXUH7KHHYDOXDWLRQRIS. pannosaJURZWKLQKLELWLRQOHYHOE\SODQWH[WUDFWVRQUGOLJKWJUHHQWKROLYHJUHHQ
DQGWKHWKGD\GDUNJUHHQRIin vitroFXOWXUH

)ROORZLQJ WKH HYDOXDWLRQ RI S. pannosa JURZWK LQKLELWLRQ OHYHO FRXOG EH KLJKOLJKWHG WKH SRVLWLYH HIIHFW RI WKH
O. quixos DTXHRXV H[WUDFWV LQ FRQFHQWUDWLRQV   DQG  WKH DOFRKROLF H[WUDFW RIO. quixos (W2+ LQ DOO WKH
FRQFHQWUDWLRQVWKHVXJDUDOFRKROLFH[WUDFWRIO. quixos LQ DQGWKHDOFRKROLFH[WUDFWRIP. carpunya
7KHLQIOXHQFHRIWKHSODQWH[WUDFWVRQIXQJXVPRUSKRORJ\ZDVH[DPLQHGDWPLFURVFRSLFDOOHYHODQGVRPHRIWKH
UHOHYDQWUHVXOWVDUHSUHVHQWHGLQWKHDERYH)LJXUH
7KHUHVXOWVRIWKHin vitroDQWLIXQJDODFWLYLW\ZHUHLPSRUWDQWIRUWKHVHOHFWLRQRIWKHHIILFLHQWSODQWH[WUDFWVXVHGLQ
WKHVHFRQGVWDJHRIWKHH[SHULPHQWUHVSHFWLYHO\WKHin vivo RQHDQGWKHEDVHIRUWKHIXUWKHUin vivoWUHDWPHQWV7KH
VHOHFWLRQRIWKHH[WUDFWVXVHGIRUWKHin vivoH[SHULPHQWZDVGRQHDOVRRQWKHEDVHRIWKHPRVWHFRQRPLFVROYHQWDQG
RQWKHHIILFLHQF\DJDLQVWS. pannosa
3.1. Evaluation of the antifungal activity 
7DEOHDQG)LJXUHSUHVHQWWKHUHVXOWVRIWKHDQWLIXQJDODFWLYLW\RIWKHDOORSDWKLFSODQWH[WUDFWVFKRVHQDIWHUWKH
in vitro DVVD\ DFFRUGLQJ WR WKH EHVW DFWLYLW\ DQG HYDOXDWHG GXULQJ WKH ILUVW F\FOH RI URVH FXOWXUH LQ DQ in vivo
H[SHULPHQW
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D E 
F G
H  I
)LJXUH7KHPRUSKRORJ\RIWKH6. pannosa VSRUHVXQGHUWKHLQIOXHQFHRIYDULRXVSODQWH[WUDFWVD1RUPDODVSHFWVRIWKHVSRUHVLQIXQJXV
JURZWKPHGLXPE6SRUHVZLWKLQYHUVHRVPRVLVDIWHUWKHDGGLWLRQRIDTXHRXVO. quixosH[WUDFWF1RUPDODVSHFWRIS. pannosaVSRUHVLQIXQJXV
JURZWKPHGLXPG3ODVPROL]HGVSRUHVDIWHUWKHDGGLWLRQRIDOFRKROLFP.carpunyaH[WUDFWH1RUPDODVSHFWRIS. pannosaVSRUHVLQIXQJXV
JURZWKPHGLXPI'HIUDJPHQWHGVSRUHVDIWHUWKHDGGLWLRQRIVXJDUDOFRKROLFO. quixosH[WUDFW


7DEOH6WDQGDUGGHYLDWLRQYDOXHVRIWKHSphaerotheca pannosa YDURosaeLQIHFWLRQZLWKIRXUUHSHWLWLRQVLQWKHILUVWF\FOHRIURVHFXOWXUH
LQWKHJUHHQKRXVHVLJQLILFDQWGLIIHUHQFHLVSޒ

7UHDWPHQWV
(YDOXDWLRQV
)LUVW(YDOXDWLRQ
'D\V
6HFRQG(YDOXDWLRQ
'D\V
7KLUG(YDOXDWLRQ
'D\V
)RXUWK
(YDOXDWLRQ
'D\V
7    
7    
7    
7    
7    
7    
7$]XFR
DJURFKHPLFDO
   
7:DWHU    


   
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D


E
  
F

G

   

)LJXUH±(IIHFWYDOXDWLRQRIWKHWUHDWPHQWZLWKO. quixosDQGP. carpunya H[WUDFWV
DJDLQVWWKHIXQJXVS. pannosaLQWKHILUVWF\FOHRIURVHFXOWXUH
D(YDOXDWLRQRIWKH3RZGHU\PLOGHZ30LQIHFWLRQLQGD\VELQGD\VFLQGD\VGLQGD\V

,Q WKHHYDOXDWLRQDWGD\VDIWHU WKH WUHDWPHQWVFRXOGEHREVHUYHGDKLJK LQGLFHVRI LQIHFWLRQRQ WKHDEVROXWH
FRQWURO 7 UHSUHVHQWHG E\ ZDWHU LQ FRPSDULVRQ ZLWK WKH SODQW H[WUDFWV DQG DJURFKHPLFDO XVHG WR UHVWUDLQ WKH
LQIHFWLRQ
$WGD\VDIWHUWKHWUHDWPHQWWKHDEVROXWHFRQWUROVWLOOSUHVHQWWKHPDMRULQGLFHVRILQIHFWLRQZKLOHWKHOHYHORI
LQIHFWLRQZLWKS. pannosaZDVPDLQWDLQHGDWDQLQIHULRUYDOXHVFDOHHTXLYDOHQWRIORZSUHVHQFH/3XQGHUWKH
LQIOXHQFHRI2. quixos\ P. carpunyaH[WUDFWV
7KHH[DPLQDWLRQRIWKHSODQWVDPSOHVDIWHUGD\VRIWUHDWPHQWUHYHDOHGWKHVDPHKLJKOHYHORILQIHFWLRQLQWKH
SUHVHQFHRI7FRPSDULQJWRWKHRWKHUWUHDWPHQWV,WFRXOGEHDOVRREVHUYHGWKDWWKHDSSOLFDWLRQRIWKHWUHDWPHQWV7
DQG7UHSUHVHQWHGE\WKHDTXHRXVH[WUDFWRIO. quixos LQFRQFHQWUDWLRQP//DQGUHVSHFWLYHO\P//ZDV
FRQWUROOLQJWKHLQIHFWLRQZLWKS. pannosaDWDKLJKOHYHO
7KHODVWHYDOXDWLRQDIWHUGD\VRIWUHDWPHQWPDLQWDLQHGWKHKLJKHVWOHYHORILQIHFWLRQLQWKHSUHVHQFHRI7EXW
DOOWKHRWKHUWUHDWPHQWVZLWKSODQWH[WUDFWVPDLQWDLQHGDQRUPDOOHYHORILQIHFWLRQDFFHSWHGIRUWKHTXDOLW\FRQWUROLQ
WKHLQWHUQDODQGH[WHUQDOURVHPDUNHWZLWKRXWDIIHFWLQJWKHH[SRUWDWLRQLQGXVWU\
3.2. Evaluation of the plant extract effects against the infection with S. pannosa  in the second cycle of rose culture. 
,QWKH7DEOHDQG)LJXUHWKHUHVXOWVRI WKHSODQWH[WUDFWDSSOLFDWLRQVLQ WKHVHFRQGF\FOHRIURVHFXOWXUHDUH
GLVSOD\HGEHLQJHYDOXDWHGGXULQJWKHZHHNVRIWKHUDLQLQJVHDVRQ
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7UHDWPHQWV7
7UHDWPHQWV7
7DEOH6WDQGDUGGHYLDWLRQYDOXHVRISphaerotheca pannosa YDURosaeLQIHFWLRQZLWKIRXUUHSHWLWLRQVLQWKHVHFRQGF\FOHRIURVHFXOWXUHLQWKH
JUHHQKRXVHWKHVLJQLILFDQWGLIIHUHQFHZDVSޒ

7UHDWPHQWV
(YDOXDFLRQ
)LUVW(YDOXDWLRQ
'D\V
6HFRQG
(YDOXDWLRQ
'D\V
7KLUG
(YDOXDWLRQ
'D\V
)RXUWK
(YDOXDWLRQ
'D\V
7    
7    
7    
7    
7    
7    
7$]XFRDJURFKHPLFDOV    
7$TXD    

,Q WKH VHFRQG F\FOH RI URVH FXOWXUH DIWHU  GD\V WKH 7 WUHDWPHQW ZLWKZDWHU SUHVHQWHG WKH ORZHVW OHYHO RI
IXQJXVFRQWURODQGIURPDOOWHVWHGYDULDQWVZKLOHWKHWUHDWPHQW7KDGREWDLQHGDVFDOHRIHTXLYDOHQWRIORZOHYHO
SUHVHQFH
7KHHYDOXDWLRQDWDQGGD\V LQGLFDWHG VLPLODU UHVXOWVEHWZHHQ WKH WUHDWPHQWVZLWKERWDQLFDO H[WUDFWV
LQVLGH WKHYLVXDO OHYHO VFDOHRIPHDQLQJDFRQWURORI LQIHFWLRQ LQQRUPDO OLPLWVZLWKRXWQHJDWLYHHIIHFWV IRU WKH
IORULVWLF LQGXVWU\ZKLOH WKH WUHDWPHQW7 LQ WKH SUHVHQFH RIZDWHU LQGLFDWHG WKH KLJKHVW LQIHFWLRQ OHYHO VFDOH 
UHSUHVHQWHGE\DQPDVVLYHFRORQL]DWLRQZLWKFRQLGLDRQDOOOHDYHVDWWKHHQWLUHVXUIDFH
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
)LJXUH&RQWUROOHYHORISphaerotheca pannosaYDUrosa XQGHUWKHHIIHFWRIWKHHLJKWWUHDWPHQWVLQWKHVHFRQGF\FOHRIURVHFXOWXUHDWGD\V
D(YDOXDWLRQRIWKH3RZGHU\PLOGHZ30LQIHFWLRQLQGD\VELQGD\VFLQGD\VGLQGD\V
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$OO WKH H[DPLQHG HIIHFWV RI O. quixos DQG P. carpunya DOORSDWKLF ERWDQLFDO H[WUDFWV DJDLQVW WKH IXQJXV S 
.pannosaVXJJHVWWKDWWKHSURGXFHGSRVLWLYHHIIHFWFRXOGEHGXHWRWKHLQIOXHQFHRIVRPHVHFRQGDU\PHWDEROLWHVLQ
WKHSODQWH[WUDFWVZKLFKDUHDFWLQJE\FKDQJLQJWKHS+RIWKHFXOWXUHDQGE\SURPRWLQJWKHLQKLELWLRQRIIXQJXVS. 
pannosa JURZWKRQWKH URVHSODQWV
7KHLQYHVWLJDWHGHIIHFWVRIWKHWHVWHGDOORSDWKLFERWDQLFDOH[WUDFWVDJDLQVWS. pannosaUHYHDOHGWKHDVWULQJHQWDQG
SODVPRO\]LQJSURSHUWLHVDJDLQVW WKHVSRUHVPRGLI\LQJ WKHS+RI WKHSK\OORVSKHUHDQG LQKLELWLQJ WKHVSRUHVRI WKH
URVHSK\WRSDWKRJHQ6LPLODUO\ UHVXOWV KDYHEHHQREWDLQHGE\$VZDQL HW DO  LQ H[SHULPHQWVZLWK ILYHSODQW
H[WUDFWV DJDLQVW S. pannosa DQG E\ )HUQDQGH] HW DO  XVLQJ SODQW H[WUDFWV IRU WKH ELRORJLFDO FRQWURO RI S. 
pannosa,ZLWKSRVLWLYHDQWLIXQJDOHIIHFWV
,QWKHVDPHZD\WKHH[SHULPHQWVSHUIRUPHGE\,EUDKLPHWDOLQYHVWLJDWHGWKHDQWLIXQJDOHIIHFWRIDTXHRXV
DQGPHWKDQROSODQWH[WUDFWVRIMimosa pudicaDJDLQVWIRXUW\SHVRISK\WRSDWKRJHQVILUVWLQin vitroDVVD\DQGYHULILHG
LQWKHILHOGH[SHULPHQWVSURYLQJWKHSRVLWLYHDQWLIXQJDOHIIHFWRIWKHWHVWHGSODQWH[WUDFWVIRUWKHELRORJLFDOFRQWURO
7KHVHFRQGDU\PHWDEROLWHVRIWKHSODQWO. quixosKDYHEHHQDQDO\]HGE\1RULHJDDQG'DFDUURVKRZLQJ
WKHSUHVHQFHRIYDULRXVFRPSRXQGVNQRZQDVSK\WRDOH[LQVZLWKDQWLIXQJDOSURSHUWLHVZKLFKLQRXUFDVHDIWHUWKH
DSSOLFDWLRQLQWKHILHOGZHUHFKDQJLQJWKHS+RIWKHSK\OORVSKHUHWKXVPLQLPL]LQJWKHGHYHORSPHQWRIWKHIXQJXV
Sphaerotheca pannosaLQWKHURVHSODQW
'LD]  ZDV HYDOXDWLQJ WKH SODQW H[WUDFWV RI Eucalyptus globulus Allium sativum \ &hrysanthemum 
cinerariaefolium DV QDWXUDO IXQJLFLGHV LQ WKH FRQWURO RI WKUHH SK\WRSDWKRJHQV LQ DQ RUJDQLF URVH FXOWXUH ZLWK
SRVLWLYH HIIHFWV DJDLQVW WKHVHPLFURRUJDQLVPV GXH WR WKH SUHVHQFH RI WKH VHFRQGDU\PHWDEROLWHV VLPLODUO\ WR WKH
UHVXOWV RI RXU LQYHVWLJDWLRQ ZLWK Ocotea quixos DQG Piper carpunya H[WUDFWV ZKHUH WKH VHFRQGDU\ PHWDEROLWHV
GHPRQVWUDWHGDQLQKLELWRU\HIIHFWRQWKHS. pannosaVSRUHSUROLIHUDWLRQGXULQJWZRF\FOHRIURVHFXOWXUH
&RQFOXVLRQV
7KH DSSOLHG ERWDQLFDO H[WUDFWV DJDLQVWSphaerotheca pannosa LQ WKH UHVSHFWLYH FRQFHQWUDWLRQV SURYHG D JRRG
FRQWUROOHYHODQGDQLQKLELWLRQRIWKHSK\WRSDWKRJHQGXULQJWKHlong- termHYDOXDWLRQV7KLVFRQILUPWKHSUHYHQWLYH
HIILFLHQF\RIWKHH[WUDFWVLQERWKFOLPDWHVWKHKXPLGDQGWKHGU\RQHDYRLGLQJLQWKLVZD\WKHQHJDWLYHLQIOXHQFHRI
WKHFOLPDWLFIDFWRUV
7KHDOFRKROLFH[WUDFWRIPiper carpunyaHYLGHQFHGWKHPDMRUSUHYHQWLYHlong termFRQWUROIRU WZRURVHFXOWXUH
F\FOHV7KHRWKHUERWDQLFDOH[WUDFWV LQGXFHGDSODVPRO\VLVRIS.  pannosaFRQLGLDDYRLGLQJ WKHDSSHDUDQFHRI WKH
PRUSKRORJLFDO GLVHDVHV FKDUDFWHULVWLFV UHVSHFWLYHO\ WKH ZKLWH DQG GXVW\ DVSHFW RI WKH OHDYHV DQG URVH EXGV
GHWULPHQWDOIRUWKHURVHLQGXVWU\DWWKHQDWLRQDODQGLQWHUQDWLRQDOOHYHO
7KHUHVXOWVUHJLVWHUHGLQWKHILHOGH[SHULPHQWSURYHGWKDWWKHSK\WRSDWKRJHQLFFRQWURORIWKHH[WUDFWVLVGXHWRWKH
SUHVHQFHRIOcotea quixos DQGPiper carpunyaVHFRQGDU\PHWDEROLWHVWKDWDFWV\QHUJLVWLFDOO\DJDLQVWWKHLQIHFWLRXV
VWUXFWXUHVRIS. pannosa,SUHYHQWLQJWKHLQIHFWLRQDQGWKHIXUWKHUGHYHORSPHQWRISRZGHU\PLOGHZLQWKHURVH
(YHQWKDWWKHEHVWUHVXOWVIRUDOOWKHWHVWHGWUHDWPHQWVZHUHH[SUHVVHGE\WKHXVHRIWKHDJURFKHPLFDOJLYHQWKH
LQFUHDVLQJLQWHUQDWLRQDOGHPDQGWRUHGXFHWKHXVHRIWR[LFSHVWLFLGHVEHFDXVHRIKXPDQKHDOWKDQGHQYLURQPHQWDO
FRQFHUQV 7MRVYROG DQG.RLNH  WKHUH LV DQHHG WR ILQGPRUHEHQLJQGLVHDVH FRQWURO DOWHUQDWLYHV7KHSODQW
H[WUDFWV LQYHVWLJDWHG LQ WKHSUHVHQW UHVHDUFKSURYHG WKHLU HIILFLHQF\DJDLQVW30 WKDW IRU WKHPRPHQW LV FRQWUROOHG
ZLWKSHVWLFLGHXVH
$FNQRZOHGJHPHQWV
:H ZDQW WR DFNQRZOHGJH RI WKH IORULVWLF FRPSDQ\ &KLPEDFDOOH IRU WKH VXSSRUW LQ UHDOL]LQJ WKH in vivo
DQWLIXQJDOH[SHULPHQWDQGIRUWKHFROODERUDWLRQRIWKHFRPSDQ\HPSOR\HUV
5HIHUHQFHV
$VKZDQL71LVKD*1DQGLQL*DQG5DMHVK.In Vitro $QWLIXQJDO3RWHQF\RI3ODQW([WUDFWV$JDLQVW)LYH3K\WRSDWKRJHQV%UD]LOLDQ
DUFKLYHVRIELRORJ\DQGWHFKQRORJ\
%UXQL50HGLFL$$QUHRWWL()DQWLQ00X]]ROL9'HKHVD05RPDJQROL&\6DFKHWWL*&KHPLFDOFRPSRVLWLRQDQGELRORJLFDO
DFWLYLW\ RI ,VKSLQJR HVVHQWLDO RLO D WUDGLWLRQDO (FXDGRULDQ VSLFH IURPOcotea quixos /DP .RVWHUP Lauraceae IORZHU FDOLFHV )RRG
&KHPLVWU\
474   Carlos Cárdenas et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  465 – 474 
&DUGHQDV &  /DV 3ODQWDV $OHORSiWLFDV XQD DOWHUQDWLYD SDUD HO XVR GH DJURTXtPLFRV 5HSRVLWRULR GH OD 8QLYHUVLGDG GH ODV )XHU]DV
$UPDGDV±(63(6DQJROTXt(FXDGRUSS
&KHH$:XUPV.*HRUJH0&RQWURORISRZGHU\PLOGHZSphaerotheca pannosa YDUURVDHRosaVSXVLQJDQK\GURXVPLONIDWDQG
VR\EHDQRLOHPXOVLRQV1HZ=HDODQG3ODQW3URWHFWLRQ
'DZRRG(6(IILFDF\RIOHDIH[WUDFWRIQHHPAzadirachta indicaDJDLQVWVKRRWGLHEDFNGLVHDVHRIWZRVSHFLHVRI)LFXVLQ$WDEDUD7RZQ
6XGDQ,QW-6FL7HFKQRO5HV
'LD]1$2EWHQFLyQ\HYDOXDFLyQ in vitroGHODHILFLHQFLDGHH[WUDFWRVFRQSULQFLSLRVDFWLYRVGHHXFDOLSWREucalyptus globulusDMR
Allium  sativum \ FULVDQWHPR Chrysanthemum cinerariaefolium FRPR IXQJLFLGDV QDWXUDOHV SDUD HO FRQWURO GH Botrytis cinerea, 
Phragmidium  mucronatum \ Sphaerotheca pannosaSUHVHQWHVHQHOFXOWLYRGHURVDVRUJiQLFDVKWWSVLVVXXFRPPDRVDERGRFVPRQRJUDIBBD 
(O1DJHUDEL6$)(OVKDILH$($ONKDQMDUL66$O%DKU\61DQG(ODPLQ05%LRORJLFDODFWLYLWLHVRIBoswellia sacraH[WUDFWVRQ
WKHJURZWKDQGDIODWR[LQVVHFUHWLRQRIWZRDIODWR[LJHQLFVSHFLHVRI$VSHUJLOOXVVSHFLHV)RRG&RQW
([SRIORUHV  $VRFLDFLyQ GH SURGXFWRUHV \ H[SRUWDGRUHV GH IORUHV GHO (FXDGRU ,QIRUPH GH ODV ([SRUWDFLRQHV GH IORUHV GH YHUDQR
KWWSZZZH[SRIORUHVFRPLPDJHVDQDOLVLVBHFRQRPLFRLQIRUPHH[SRUWDFLRQHVDEULOSGI
)HUQDQGH]6=DYDOHWD($YLOD'3URGXFWRVQDWXUDOHVGHRULJHQYHJHWDOHQFRQWUDGHILWRSDWyJHQRV5HYLVWD0H[LFDQDGH)LWRSDWRORJtD
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
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Piper adumcum / DQG Piper obliquum 5XL] 	 3DYRQ Piperceae HVVHQWLDO RLOV IURP (DVWHUQ (FXDGRU (QYLURQPHQWDO 7R[LFRORJ\ DQG
3KDUPDFRORJ\ 
,EUDKLP'0XKDPPDG,.DQRPD$6KHKX.$OLHUR$$OL\X5$QWLIXQJDO6FUHHQLQJRIMimosa Pudica3ODQW([WUDFWVDJDLQVW
3K\WRSDWKRJHQLF)XQJL2SHQ6FLHQFH-RXUQDORI%LRVFLHQFHDQG%LRHQJLQHHULQJ
0XUDVKLJH76NRRJ)3K\VLRO3ODQW
1RULHJD3'DFDUUR&$FHLWHIROLDUGHOcotea  quixos /DP.RVWHUPDFWLYLGDGDQWLPLFURELDQD\DQWLI~QJLFD/D*UDQMD
2OLYHURV$  (O IHQyPHQR DOHORSiWLFR (O FRQFHSWR ODV HVWUDWHJLDV GH HVWXGLR \ VX DSOLFDFLyQ HQ OD E~VTXHGD GH KHUELFLGDV QDWXUDOHV
5HYLVWD4XtPLFD9LYD
2UWHJD9(YDOXDFLyQin vitroHQODERUDWRULRGHVHLVIXQJLFLGDGFRQGLIHUHQWHVPHFDQLVPRVGHDFFLyQFRPRDOWHUQDWLYDSDUDHOFRQWUROGH
RtGLRSphaerotheca pannosaHQHOFXOWLYRDLVODGRGHURVDV8QLYHUVLGDG7pFQLFDGHO1RUWH,EDUUD
3DO..DQG*DUGHQHU0%%LRORJLFDO&RQWURORI3ODQW3DWKRJHQV7KH3ODQW+HDOWK,QVWUXFWRU'2,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5RGULJXH]$0$OFDUD]0/&RVLR563URFHGLPLHQWRVSDUD ODH[WUDFFLyQGHDFHLWHV HVHQFLDOHVHQSODQWDVDURPiWLFDV ,Q (GLW
³Centro de Investigaciones Biológicas del Noroeste”6&/D3D]%DMD&DOLIRUQLD6XU0p[LFRSS 
6FDOYHQ]L / <DJXDFKH % &DEUHUD 3 *XHUULQL $  $FWLYLGDG DQWLIXQJLFD in vitro GH DFHLWHV HVHQFLDOHV GHOcotea quixos /DP
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
6XOHLPDQ01 (PXD 6$ DQG 7DLJD$  (IIHFW RI DTXHRXV H[WUDFWV RQ D VSRW IXQJXV 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